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ABSTRACT. - The genus Pseudancistrus is widely distributed in rocky, fast-flowing habitats of rivers draining all sides of 
the Guiana Shield and the northern slope of the Brazilian Shield. Initially diagnosed as having an “interoperculum” weakly 
evertible and lacking elongate odontodes, the definition of Pseudancistrus was subsequently expanded to include species 
with long, evertible cheek odontodes. Within Pseudancistrus sensu lato were included the already available genera Guya- 
nancistrus and Lithoxancistrus. To evaluate the relevance of such a grouping, and particularly the morphology-based 
hypotheses of Armbruster (2004a, 2008), we reconstructed a phylogeny using mitochondrial and nuclear data and samples 
from 13 species currently included in Pseudancistrus sensu lato. All phylogenetic reconstructions recovered Pseudancis¬ 
trus sensu lato as a paraphyletic assemblage of five unrelated lineages, and most of the alternative hypotheses evaluating 
monophyly of the genus were significantly rejected. Two of the recovered lineages were consistent with the genera Guya- 
nancistrus and Lithoxancistrus, which are accordingly revalidated. A fourth lineage consisted of Pseudancistrus pectegeni- 
tor and P. sidereus, which may represent an undescribed genus. However their placement within Lithoxancistrus cannot be 
excluded. The fifth lineage consisted only of P. genisetiger, which was recovered as sister to Hemipsilichthys gobio and 
may represent an undescribed genus within the Delturinae. 

RESUME. - Evidences moleculaires de la paraphylie de Pseudancistrus sensu lato (Siluriformes, Loricariidae), avec reva¬ 
lidation de plusieurs genres. 

Le genre Pseudancistrus est largement distribue dans les habitats rocheux et a eaux vives des rivieres drainant 
l’ensemble du bouclier guyanais et le versant nord du bouclier bresilien. Initialement defini par un “interoperculum” 
pouvant etre faiblement erige et ne portant pas de longs odontodes, la definition de Pseudancistrus a par la suite ete 
etendue afin d’y inclure des especes aux odontodes jugaux longs et pouvant etre eriges. Les genres Guyanancistrus et 
Lithoxancistrus ont ainsi ete mis en synonymie de Pseudancistrus. Afin d’evaluer la pertinence de tels regroupements, et en 
particulier les hypotheses morphologiques proposees par Armbruster (2004a, 2008), nous avons reconstruit une phylogenie 
utilisant des donnees mitochondriales et nucleaires et incluant un echantillon de 13 especes actuellement placees dans 
Pseudancistrus sensu lato. Toutes les reconstructions phylogenetiques retrouvent Pseudancistrus sensu lato en tant que 
groupe paraphyletique forme de cinq lignees distinctes, et la plupart des hypotheses alternatives evaluant la monophylie du 
genre ont ete significativement rejetees. Deux des lignees retrouvees sont congruentes avec les genres Guyanancistrus et 
Lithoxancistrus qui sont en consequence revalides. Une quatrieme lignee comprend les especes Pseudancistruspectegenitor 
et P. sidereus qui pourraient constituer un nouveau genre. Neanmoins, leur placement au sein de Lithoxancistrus ne peut 
pas etre ecarte. La cinquieme lignee comprend uniquement P. genisetiger retrouve en position soeur d ’Hemipsilichthys 
gobio et qui pourrait former un nouveau genre au sein des Delturinae. 


Key words. - Molecular phylogeny - Mitochondrial and nuclear genes - Topological tests - Guyanancistrus - Lithoxancis¬ 
trus - Guianas. 


Pseudancistrus currently encompasses 17 valid and sev¬ 
eral undescribed species of Loricariidae with a center of dis¬ 
tribution on the Guiana and Brazilian Shields, in Northern 
South America. Bleeker described the genus Pseudancistrus 
in 1862 (in Bleeker, 1862-1863) and designated Hypostomus 
barbatus Valenciennes, 1840, as the type species. He distin¬ 
guished the new genus from all other genera of his Plecos- 
tomini (Hypostominae with an adipose fin), except Hypos¬ 
tomus Lacepede, 1803, by having a weakly evertible “intero¬ 
perculum” and lacking elongate bristly spines (odontodes). 
A snout margin bearing bristles from the tip to the branchial 


opening and an unplated abdomen were the main character¬ 
istics distinguishing Pseudancistrus from Hypostomus. 

Subsequent authors referred additional species corre¬ 
sponding to this diagnosis to Pseudancistrus. Also included 
were several species with long and evertible cheek odon¬ 
todes , including the future type species of Cordylancistrus 
Isbriicker, 1980 and of Dolichancistrus Isbriicker, 1980. In 
his classification of Loricariidae, Isbriicker (1980) restricted 
Pseudancistrus to species with hypertrophied odontodes on 
sides of head and non-evertible (or very weakly evertible) 
cheek plates, consistent with the original definition of the 
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genus. He placed the genus in the subfamily Hypostomi- 
nae (a group largely corresponding with tribe Hypostomini 
of Armbruster, 2004a) based on the cheek plate character, 
despite having previously expressed strong doubts about 
this placement (Isbrticker, 1979). In a phylogenetic study 
of osteology, Schaefer (1986) transferred Pseudancistrus 
to subfamily Ancistrinae (largely corresponding with tribe 
Ancistrini of Armbruster, 2004a) based on it having a sickle¬ 
shaped opercle and despite the absence of evertible cheek 
plates. Later, Isbrticker et al. (1988) described the genus 
Lithoxancistrus for L. Orinoco, which was characterized 
as similar to Pseudancistrus but with a tuft of long evert¬ 
ible cheek odontodes and three large buccal papillae (inclu¬ 
ding two on dentaries). Isbrticker (in Isbrticker et al., 2001) 
described Guyanancistrus to accommodate species that had 
been placed in Lasiancistrus Regan 1904 but were missing 
the characteristic whisker-like cheek odontodes of the lat¬ 
ter, designating the Guianese L. brevispinis Heitmans et al., 
1983 as the type species. 

Authors generally followed Isbrticker’s (1980, 2001) 
definition of Pseudancistrus (e.g., Ouboter and Mol, 1993; 


Le Bail et al., 2000; Fisch-Muller, 2003), until Armbruster 
(2004a) included several additional taxa in the genus based 
on a phylogenetic analysis of morphological characters inclu¬ 
sive of most genera then in subfamilies Hypostominae and 
Ancistrinae. Armbruster (2004a, 2004b) placed in synonymy 
with Pseudancistrus two genera that have evertible cheek 
plates supporting hypertrophied odontodes ( Lithoxancistrus 
and Guyanancistrus) transferred Hemiancistrus megacepha- 
lus (Gunther, 1868) to Pseudancistrus , and added the new 
species P. side reus. This revised Pseudancistrus was found 
to be monophyletic (Armbruster 2004a, 2008, see Fig. 1). 
Despite the lack of a single diagnostic character for Pseu¬ 
dancistrus , Armbruster (2004a) diagnosed the genus using a 
unique combination of six homoplastic synapomorphies: the 
loss of a suture between the pterotic-supracleithrum and hyo- 
mandibular (character 34: state 0), the loss of contact between 
the hyomandibular and prootic (35:1), a spoon-shaped ante¬ 
rior process of the metapterygoid (58:1), a thin nasal bone 
(105:0), a sphenotic that does not contact the posteriormost 
infraorbital (117:1), and a short ventral ridge of the basip- 
terygium (172:1). The species with hypertrophied odontodes 
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Neblinichthys yaravi 
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Dekeyseria scaphirhyncha 
Pseudancistrus sp. 
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Figure 1. - Alternative phylogenetic hypotheses available in the literature. A: Hypothesis from Armbruster (2004a) representing the rela¬ 
tionships of the taxa within the Ancistrini based on a Maximum Parsimony ordered analysis of 215 morphological characters: part of the 
strict consensus of 5098 most parsimonious trees of 1328 steps, Cl = 0.203; based on this result, Armbruster (2004a) placed Guyanancis¬ 
trus, Lithoxancistrus and Hemiancistrus megacephalus within Pseudancistrus. B: Hypothesis from Armbruster (2008) representing the 
relationships of the Ancistrus clade of the Ancistrini: part of the strict consensus of 1148 trees of 1388 steps, Cl = 0.19, RI = 0.75. In both 
trees, species now placed in Pseudancistrus are shaded. 
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along the snout margin and non-evertible cheek plates (cor¬ 
responding to previous diagnosis of Pseudancistrus) were 
considered as derived within Pseudancistrus. Armbruster and 
Taphorn (2008) and Lujan and Armbruster (2011) referred 
to this group of species having only limited ability to evert 
the cheek plates, with the addition of P. genisetiger Fowler, 
1941, P. papariae Fowler, 1941 and P. reus Armbruster & 
Taphorn, 2008, as Pseudancistrus sensu stricto. This more 
restricted group is mostly distributed in coastal rivers of 
Northern South America from the Caroni River, a tributary 
of Lower Orinoco, to the Oyapock River (exceptions being P. 
genisetiger and P.papariae, which are found in costal drain¬ 
ages of Northeastern Brazil). Based on a molecular analysis 
of the mitochondrial D-loop of select species from the Guia- 
nas, de Chambrier and Montoya-Burgos (2008) defined the 
Pseudancistrus barbatus group (referred to herein as the 
true Pseudancistrus ), including four species: P. barbatus, P. 
depressus (Gunther, 1968), P. nigrescens Eigenmann, 1912, 
and the newly described species P. corantijniensis. 

Following Armbruster’s greatly enlarged definition of the 
genus, Pseudancistrus currently includes 17 species, several 
of which have been recently described (Lujan et al., 2007; 
Armbruster and Taphorn, 2008; de Chambrier and Montoya- 
Burgos, 2008; Willink et al., 2010). Pseudancistrus sensu 
lato lacks externally diagnostic characters and includes spe¬ 
cies with all possible combinations of the snout and cheek 
odontode characteristics historically diagnostic for Pseu¬ 
dancistrus, Lithoxancistrus, and Guyanancistrus. To test 
the phylogenetic relationships hypothesized by Armbruster 
(2004a, 2008) and the monophyly of current taxonomic 
groupings, we herein conduct a phylogenetic analysis of two 
mitochondrial and one nuclear genes from 37 loricariid spe¬ 
cies (13 putative members of Pseudancistrus sensu lato, 18 
species in 7 other Ancistrini genera, and 6 species from dif¬ 
ferent genera outside Ancistrini). 

MATERIAL AND METHODS 
Taxonomic sampling 

The molecular phylogeny was reconstructed for 42 spec¬ 
imens of the Hypostominae, which were selected to maxi¬ 
mize representation of both Pseudancistrus sensu lato spe¬ 
cies and Ancistrini genera recovered as closely related in 
the morphological phylogenies of Armbruster (2004, 2008; 
Tab. I). The outgroup consisted of one species ( Hemiancis- 
trus medians) from the Panaque clade (forming the sister 
group of the Ancistrus clade according to Armbruster, 2008), 
four species of Hypostomus from the Hypostomini (forming 
the sister group of the Ancistrini and the Pterygoplichthyini 
according to Armbruster, 2004a, 2008), one species ( Hart- 
tia guianensis) from the Loricariinae (forming the sister sub¬ 
family of the Hypostominae following results of Montoya- 


Burgos et al., 1998; Tab. I), one species ( Hemipsilichthys 
gobio ) from the Delturinae (forming the sister subfamily 
of all other Loricariidae following results of Montoya-Bur¬ 
gos et al., 1998; Armbruster, 2004a, 2008; Tab. I), and one 
Callichthyidae ( Corydoras oiapoquensis). The analyzed 
samples came from the tissue collections of the Museum 
d’histoire naturelle de la ville de Geneve (MHNG), Geneva, 
the Auburn University (AUM), and the Smithsonian Tropi¬ 
cal Research Institute (STRI), Panama. The sequences were 
deposited in GenBank. 

DNA extraction, amplification and sequencing 

Tissue samples were preserved in 80% ethanol and 
stored at -20°C. Total genomic DNA was extracted with the 
DNeasy Tissue Kit (Qiagen) following the instructions of the 
manufacturer. The PCR amplifications of mitochondrial 12S 
and 16S, and the nuclear Fish Reticulon-4 (F-RTN4) genes 
were carried out using the Taq PCR Core Kit (Qiagen). The 
methodology for PCR amplifications followed Covain et al. 
(2008) for partial 12S and 16S, and Chiachio et al. (2008) for 
F-RTN4. To amplify the complete 12S gene, two additional 
primers were used: Anl2S-lD (Montoya-Burgos, unpubl. 
data), and H1478 (Kocher et al., 1989). The amplifications 
were performed in a total volume of 50 p\, containing 5 p I of 
lOx reaction buffer, 1 p\ of dNTP mix at 10 mM each, 1 p I of 
each primer at 10 pM, 0.2 pi of Taq DNA Polymerase equiv¬ 
alent to 1 unit of Polymerase per tube, and 1 to 4 pi of DNA. 
Cycles of amplification were programmed with the follow¬ 
ing profile: (1) 3 min. at 94°C (initial denaturing), (2) 35 sec. 
at 94°C, (3) 30 sec. at 52-54°C, (4) 80 sec. at 72°C, and (5) 
5 min. at 72°C (final elongation). Steps 2 to 4 were repeated 
35 to 39 times according to the quality and concentration of 
DNA. PCR products were purified with the High Pure PCR 
Product Purification Kit (Roche). Sequencing reactions were 
performed with the Big Dye Terminator Cycle Sequenc¬ 
ing Ready Reaction 3.1 Kit (Applied Biosystems) follow¬ 
ing instructions of the manufacturer, and were loaded on an 
automatic sequencer 3100-Avant Genetic Analyzer (Applied 
Biosystems, Perkin-Elmer). 

Sequence alignment, phylogenetic reconstructions, and 
topological tests 

The DNA sequences were edited and assembled with 
BioEdit 7.0.1 (Hall, 1999), and aligned using ClustalW 
(Thompson et al., 1994) using default parameters. The 
resulting alignment was optimized by eye and ambiguously 
aligned positions were removed. Since mitochondrial DNA 
is presumably transmitted through maternal lineage as a sin¬ 
gle non-recombining genetic unit (Meyer, 1993), we created 
a first partition corresponding to the mitochondrial genes. As 
mutational patterns in F-RTN4 are characterized by inser¬ 
tions/deletions in the introns, and transitions/transversions in 
exons, we created two additional partitions for this nuclear 
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Table I. - Taxa list, specimen and sequence data analyzed in this study (n = 45, including 18 representatives of Pseudancistrus sensu lato). 
Institutional acronyms follow Fricke and Eschmeyer (2010). 1 outgroup, 2 according to the exporter, 3 aquarium specimen, 4 holotype, 5 
paratype, 6 Guyanancistrus sensu Isbriicker, 2001,7 Lithoxancistrus sensu Isbriicker, 2001 


Species 

Catalog Number 

Field 

Number 

Locality 

Callichthyidae 

Corydoras oiapoquensis 1 

MHNG 2682.023 

GF06-186 

French Guiana, Oyapock River 

Loricariidae 

Delturinae 

Hemipsilichthys gobio 1 

LBP2368 

15363 

Brazil, Rio Macaquinho 

Loricariinae 

Harttia guianensis 1 

MHNG 2643.016 

GF00-351 

French Guiana, Marouini River 

Hypostominae 

Hypostomini 

Hypostomus plecostomoides 1 

NA 

VZ 58 

Venezuela, Rio Orinoco 

Hypostomus sp. Monzon 1 

MHNG 2721.062 

PE08-198 

Peru, Rio Monzon 

Hypostomus boulengeri 1 

MHNG 2519.23 

ASU7 

Paraguay, Rio Paraguay 

Hypostomus gymnorhynchus 1 

MHNG 2621.098 

SU01-160 

French Guiana, Approuague River 

Ancistrini 

Ancistrus cirrhosus 1 

MHNG 2645.037 

MUS 202 

Argentina, Rio Uruguay 

Dekeyseria picta 3 

MHNG 2588.046 

MUS 162 

Brazil, Rio Negro 2 

Dekeyseria pulchra 3 

MHNG 2677.062 

MUS 176 

Colombia, Rio Orinoco 2 

Dekeyseria scaphirhyncha 

AUM 43874 

V5528 

Venezuela, Rio Orinoco 

Hemiancistrus medians 1 

MHNG 2664.078 

GF00-084 

French Guiana, Marouini River 

Hopliancistrus tricornis 3 

MHNG 2588.051 

MUS 146 

Brazil, Rio Xingu 2 

Lasiancistrus aff. caucanus 

MHNG 2586.043 

MUS 118 

Colombia, Rio Cesar 

Lasiancistrus heteracanthus 

MHNG 2613.037 

CA013 

Peru, Rio Pauya 

Lasiancistrus planiceps 

STRI-01805 

Stri 3526 

Panama, Rio Tuira 

Lasiancistrus saetiger 

MHNG 2602.016 

BR98-148 

Brazil, Rio Guama 

Lasiancistrus schomburgkii 6 

MHNG 2651.009 

PE08-719 

Peru, Rio Cushabatay 

Lasiancistrus schomburgkii 6 

MHNG 2651.068 

GY04-308 

Guyana, Essequibo River 

Lasiancistrus schomburgkii 6 

MHNG 2710.055 

PE08-277 

Peru, Rio Pucayacu 

Lasiancistrus tentaculatus 3 

MHNG uncat. 

MUS 573 

Colombia, Rio Orinoco 2 

Lithoxus lithoides 

MHNG 2651.087 

GY04-136 

Guyana, Rupununi River 

Li thoxus pallidimaculatus 

MHNG 2621.066 

SU01-096 

Suriname, Suriname River 

Lithoxus plancpiettei 

MHNG 2722.060 

GF03-055 

French Guiana, Orapu River 

Pseudancistrus barbatus 

MHNG 2653.059 

GF00-074 

French Guiana, Maroni River 

Pseudancistrus brevispinis 6 

MHNG 2725.099 

GF00-103 

French Guiana, Tampoc River 

Pseudancistrus brevispinis 6 

MHNG 2621.073 

SU01-121 

Suriname, Nickerie River 

Pseudancistrus corantijniensis 4 

MHNG 2672.092 

SU05-296 

Suriname, Corantijne River 

Pseudancistrus depressus 

MHNG 2674.026 

SU05-020 

Suriname, Suriname River 

Pseudancistrus genisetiger 7 

MHNG 2593.061 

MUS 173 

Brazil, Recife 

Pseudancistrus longispinis 6 

MHNG 2725.100 

GF99-204 

French Guiana, Oyapock River 

Pseudancistrus niger 6 

MHNG 2722.089 

GF99-185 

French Guiana, Oyapock River 

Pseudancistrus nigrescens 

MHNG 2651.069 

GY04-313 

Guyana, Essequibo River 

Pseudancistrus nigrescens 

MHNG 2650.087 

GY04-260 

Guyana, Essequibo River 

Pseudancistrus Orinoco 1 

AUM 43725 

V5246 

Venezuela, Rio Casiquiare 

Pseudancistrus Orinoco 7 

AUM 42179 

P4527 

Venezuela, Rio Casiquiare 

Pseudancistrus pectegenitor 5 

AUM 42202 

V5363 

Venezuela, Rio Casiquiare 

Pseudancistrus pectegenitor 5 

ANSP 182801 (ex AUM 42181) 

V5433 

Venezuela, Rio Orinoco 

Pseudancistrus sidereus 

AUM 43443 

P4871 

Venezuela, Rio Casiquiare 

Pseudancistrus sidereus 

AUM 42180 

P4537 

Venezuela, Rio Casiquiare 

Pseudancistrus sp. L17 

MHNG 2586.046 

MUS 132 

Brazil, Rio Xingu 

Pseudancistrus sp. Nassau 6 

MHNG 2679.099 

MUS 300 

Suriname, Nassau Mountains 

Pseudolithoxus cf. kelsorum 3 

MHNG 2679.043 

MUS 260 

Colombia, Rio Orinoco 2 

Pseudolithoxus dumus 3 

MHNG 2708.080 

MUS 288 

Colombia, Rio Orinoco 2 

Pseudolithoxus tigris 

AUM 42215 

V5292 

Venezuela, Rio Orinoco 
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Table I. - Continued. 


Species 

mt 12S+16S 
GenBank No. 

Ref. 

F-RTN4 
GenBank No. 

Ref. 

Callichthyidae 

Corydoras oiapoquensis 1 

GU210260/GU210685 

Alexandrou et al., 2011 

GU210997 

Alexandrou et al., 2011 

Loricariidae 

Delturinae 

Hemipsilichthys gobio 1 

FJ965460/FJ434499 

Chiachio et al., 2008 

EU817547 

Chiachio et al., 2008 

Loricariinae 

Harttia guianensis 1 

EU310447 

Covain et al., 2008 

FJO13232 

Chiachio et al., 2008 

Hypostominae 

Hypostomini 

Hypostomus plecostomoides 1 

NA 

NA 

EU817561 

Chiachio etal., 2008 

Hypostomus sp. Monzon 1 

JN855753 

This study 

JN855790 

This study 

Hypostomus boulengeri 1 

NA 

NA 

EU817560 

Chiachio etal., 2008 

Hypostomus gymnorhynchus 1 

JN855752 

This study 

JN855789 

This study 

Ancistrini 

Ancistrus cirrhosus 1 

EU310442 

Covain et al., 2008 

HM623638 

Rodriguez et al., 2011 

Dekeyseria picta 3 

JN855716 

This study 

JN855755 

This study 

Dekeyseria pulchra 3 

JN855718 

This study 

NA 

This study 

Dekeyseria scaphirhyncha 

JN855717 

This study 

JN855756 

This study 

Hemiancistrus medians 1 

JN855719 

This study 

JF747011 

Fisch-Muller et al., 2012 

Hopliancistrus tricornis 3 

JN855728 

This study 

JN855765 

This study 

Lasiancistrus aff. caucanus 

JN855749 

This study 

JN855786 

This study 

Lasiancistrus heteracanthus 

JN855750 

This study 

JN855787 

This study 

Lasiancistrus planiceps 

JN855748 

This study 

JN855785 

This study 

Lasiancistrus saetiger 

JN855715 

This study 

JN855754 

This study 

Lasiancistrus schomburgkii 6 

JN855745 

This study 

JN855782 

This study 

Lasiancistrus schomburgkii 6 

JN855746 

This study 

JN855783 

This study 

Lasiancistrus schomburgkii 6 

JN855747 

This study 

JN855784 

This study 

Lasiancistrus tentaculatus 3 

JN855751 

This study 

JN855788 

This study 

Lithoxus lithoides 

JN855740 

This study 

JN855777 

This study 

Lithoxus pallidimaculatus 

JN855741 

This study 

JN855778 

This study 

Lithoxus planquettei 

JN855742 

This study 

JN855779 

This study 

Pseudancistrus barbatus 

JN855724 

This study 

JN855761 

This study 

Pseudancistrus brevispinis 6 

JN855735 

This study 

JN855772 

This study 

Pseudancistrus brevispinis 6 

JN855736 

This study 

JN855773 

This study 

Pseudancistrus corantijniensis 4 

JN855744 

This study 

JN855781 

This study 

Pseudancistrus depressus 

JN855743 

This study 

JN855780 

This study 

Pseudancistrus genisetiger 7 

JN855727 

This study 

JN855764 

This study 

Pseudancistrus longispinis 6 

JN855720 

This study 

JN855757 

This study 

Pseudancistrus niger 6 

JN855722 

This study 

JN855759 

This study 

Pseudancistrus nigrescens 

JN855733 

This study 

JN855770 

This study 

Pseudancistrus nigrescens 

JN855734 

This study 

JN855771 

This study 

Pseudancistrus Orinoco 1 

JN855729 

This study 

JN855766 

This study 

Pseudancistrus Orinoco 7 

JN855730 

This study 

JN855767 

This study 

Pseudancistrus pectegenitor 5 

JN855732 

This study 

JN855769 

This study 

Pseudancistrus pectegenitor 5 

JN855731 

This study 

JN855768 

This study 

Pseudancistrus sidereus 

JN855738 

This study 

JN855775 

This study 

Pseudancistrus sidereus 

JN855739 

This study 

JN855776 

This study 

Pseudancistrus sp. L17 

JN855726 

This study 

JN855763 

This study 

Pseudancistrus sp. Nassau 6 

JN855737 

This study 

JN855774 

This study 

Pseudolithoxus cf. kelsorum 3 

JN855725 

This study 

JN855762 

This study 

Pseudolithoxus dumus 3 

JN855723 

This study 

JN855760 

This study 

Pseudolithoxus tigris 

JN855721 

This study 

JN855758 

This study 
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gene fragment. Combinability between mitochondrial and 
nuclear markers was secondarily assessed using the Con¬ 
gruence Among Distance Matrices (CADM) test (Legendre 
and Lapointe, 2004) as implemented in ape 2.7.1 (Paradis et 
al., 2004; Paradis, 2006) in R 2.12.1 (R Development Core 
Team, 2009). The CADM test is a generalization to several 
distance matrices of the Mantel test (Mantel, 1967), and is 
used to test against the incongruence of all distance matri¬ 
ces. Pairwise maximum likelihood (ML; Felsenstein, 1981) 
distances were computed with Treefinder (Jobb et al., 2004; 
version of October 2008) for each partition using a likeli¬ 
hood model under which the pairwise distances are opti¬ 
mized. Appropriate substitution models corresponding to 
each potential partition were accordingly estimated with the 
corrected Akaike Information Criterion (Sugiura, 1978) as 
implemented in Treefinder. The CADM test was computed 
using 9,999 permutations of the three ML distances matri¬ 
ces. Two phylogenetic reconstruction methods allowing the 
analysis of partitioned data were used. In each reconstruc¬ 
tion method gaps were considered as missing data, and 
bases in missing fragments were coded as ambiguities (N). 
First, a ML reconstruction was performed with Treefinder, 
and robustness of the results was estimated by resampling 
the data set with the nonparametric bootstrap (Efron, 1979) 
following Felsenstein’s (1985) methodology with 1,000 
pseudoreplicates. Second, a Bayesian inference analysis was 
conducted in MrBayes 3.1.2 (Huelsenbeck and Ronquist, 
2001; Ronquist and Huelsenbeck, 2003). Two runs of four 
chains (one cold, three heated) were conducted simultane¬ 
ously for 2xl0 7 generations, with the tree space sampled 
each 100 th generation. After a visual representation of the 
evolution of the likelihood scores, and checking for the sta- 
tionarity of all model parameters using Tracer 1.5 [Rambaut 
and Drummond, 2007; i.e., potential scale reduction factor 
(PSRF), uncorrected roughly approached 1 as runs con¬ 
verged (Gelman and Rubin, 1992), and Effective Sample 
size (ESS) of all parameters superior to 200], the 5xl0 5 first 
generations were discarded as burn-in. The remaining trees 
were used to compute the consensus tree. Intensive calcu¬ 
lations such as bootstrapping and Bayesian inferences were 
performed on the TITAN cluster at the University of Oslo, 
Norway, through Bioportal (Kumar et al., 2009). 

Alternative topologies were tested under the null 
hypothesis that all phylogenetic hypotheses (trees) provided 
equally good explanations of the data using the Shimodaira- 
Hasegawa (SH) test (Shimodaira and Hasegawa, 1999) and 
the Approximately Unbiased (AU) test (Shimodaira, 2002), 
with addition of the Expected-Likelihood Weights (ELW) of 
the alternative hypothesis (Strimmer and Rambaut, 2002) 
as implemented in Treefinder using lxlO 6 RELL replicates 
(Kishino et al., 1990). The Expected-Likelihood Weights 
correspond to the relative frequency that an hypothesis has 
the best resampled likelihood score weighted by the model 


selection probabilities. The Expected-Likelihood Weights 
can thus directly be interpreted as confidence in a given 
hypothesis. All alternative topologies were constructed in 
order to reflect, as much as possible given our taxonomic 
sampling, already proposed phylogenetic hypotheses (Arm- 
bruster 2004a, 2008 in figure 1), or different reconstructions 
evaluating the monophyly of Pseudancistrus. Alternative 
hypotheses are summarized in figure 3. 

Finally, synapomorphic characters provided for Pseu¬ 
dancistrus sensu lato were submitted to the RUNS test 
(Sokal and Rholf, 1995) following Abouheif’s (1999) pro¬ 
cedure. This test against phylogenetic independence allows 
the detection of self-similarities (i.e. autocorrelation) among 
adjacent observations. It is used to test whether observations 
(i.e. character states) in an ordered sequence (at tips of a phy¬ 
logenetic tree) occur at random. The tree topology used was 
the best ML tree, and tip values corresponded to character 
states provided for the six synapomorphies defining Pseu¬ 
dancistrus sensu lato (Armbruster 2004a, 2008). For species 
differing between our sampling and those from the litera¬ 
ture, and because these synapomorphies were used to define 
generic rank, the values of the different character states of a 
sister or closely related species (within a given genus) were 
used. In addition, we arbitrarily assigned the synapomorphic 
character states provided for Pseudancistrus sensu lato to P. 
genisetiger , and J.W. Armbruster (Auburn University) gene¬ 
rously provided his data for Hemiancistrus medians. RUNS- 
mean were estimated after 9,999 random permutations of 
tips around nodes and compared to the randomized average 
statistics obtained after 9,999 random shuffling of tips (and 
permutations of tips around nodes) using Phylogenetic Inde¬ 
pendence version 2.0 (Reeve and Abouheif, 2003). 

RESULTS 

Phylogenetic analyses 

We sequenced the almost complete 12S and 16S mito¬ 
chondrial genes, and the partial nuclear gene F-RTN4 for 39 
representatives of the Hypostominae. Sequences of Hart- 
tia guianensis, Ancistrus cirrhosus, Hemipsilichthys gohio, 
Hypostomus boulengeri, Hp. plecostomoides , and Corydo- 
ras oiapoquensis were obtained from GenBank using the 
accession numbers given in Covain et al. (2008), Chiachio 
et al. (2008), Alexandrou et al. (2011), Rodriguez et al. 
(2011), and Fisch-Muller et al. (2012). The final sequence 
alignment included 5,242 positions from which 2,401 cor¬ 
responded to the mitochondrial genes, 886 to the exonic 
regions of the F-RTN4 gene, and 1,955 to the intronic 
regions of the F-RTN4 gene. No significant conflicting phy¬ 
logenetic signal was detected in the data set since the global 
CADM test rejected the null hypothesis of incongruence 
between matrices (CADM; W = 0.7403, / 2 ref = 2196.3883, 


234 


Cybium 2012, 36(1) 


Covain & Fisch-Muller 


Evidence for the paraphyly o/Pseudancistrus 


91.9/0.98 
97.9/1 
91.7/0.97 
70/1 
97.4/1 


Lasiancistrus schomburgkii 
Lasiancistrus schomburgkii 
— Lasiancistrus schomburgkii 
Lasiancistrus saetiger 

- Lasiancistrus heteracanthus 

— Lasiancistrus tentaculatus 


HZ 


Lasiancistrus planiceps 
■ Ancistrus cirrhosus 


99.7/1 


HZ 


9 9.1/1 
99.4/1 


- /0 85 
-/0.75 


78.1 /\ 
100/1 


E 


80.2/1 


Pseudoiithoxus <3. keisorum 
Pseudoiithoxus tigris 
— Pseudoiithoxus dumus 
Pseudancistrus brevispinis 
Pseudancistrus brevispinis 
Pseudancistrus sp. Nassau 

- Pseudancistrus longispinis 

- Pseudancistrus niger 

- Hopliancistrus tricornis 

32 , 4/1 | - Dekeyseria puichra 


52.5/ 1 

99.7/1 


98.6/1 


M - 1 

L Dekeyseria picta 

- Dekeyseria scaphirhyncha 

100 /i | Pseudancistrus nigrescens 
’ Pseudancistrus nigrescens 
- Pseudancistrus sp. LI 7 


HZ 


■8 

59.1A 

80/1 


— Pseudancistrus corantijniensis 

- Pseudancistrus barbatus 
Pseudancistrus depressus 

Hypostomus sp. Monzon 


r 


83.3/1 


Hypostomus piecostomoides 

- Hypostomus bouiengeri 

— Hypostomus gymnorhynchus 


Hemiancistrus medians 


87 . 7/1 r Pseudancistrus pectegenitor 
' Pseudancistrus pectegenitor 
876/1 | Pseudancistrus sidereus 
' Pseudancistrus sidereus 


Cl 

c 

■§ 

3 

o 

55‘ 


5 

<I> 

C 

6 

3 



99 . 9/1 1 Pseudancistrus Orinoco 


Pseudancistrus Orinoco 


- Lithoxus pallidimaculatus 

- Lithoxus planquettei 

- Lithoxus lithoides 

Lithoxancistrus 


-/ojji 


-//- 


Hemipsilichthys gobio 


Pseudancistrus genisetiger 
- Harttia guianensis 


Hh 


Corydoras oiapoquensis 


Figure 2. - Maximum likelihood tree of the Hypostominae including 18 Pseudancistrus sensu lato inferred from the analysis of partial mt 
12S and 16S, and F-RTN4 nuclear gene sequences (-lnL= 27519.07). The best fit substitution models used were GTR + G for mitochondrial 
genes and intronic regions of F-RTN4, and J2 + G for exonic regions of F-RTN4. The GTR + G model was used for each of the three parti¬ 
tions for the Bayesian inference. Both reconstructions lead to equivalent tree topologies. Numbers above branches indicate bootstrap sup¬ 
ports above 50 for the ML analysis followed by posterior probabilities above 0.5 for the Bayesian inference. Sign (-) indicates values below 
50 % bootstrap leading to polytomies in the ML bootstrap majority rule consensus tree (consensus level = 50). Sign * indicates incongruence 
between the two trees. Pseudancistrus lineages are shaded, and bold style refers to names already available for several lineages. Drawing 
represents the head of a male P. barbatus bearing sexually dimorphic enlarged snout odontodes; reprinted from Darwin (1871). 
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The sequences were consequently concatenated, and three 
partitions corresponding to mitochondrial genes, exonic 
parts of F-RTN4, and intronic parts of F-RTN4 were used to 
reconstruct the trees. The models GTR + G (Tavare, 1986) 
for mitochondrial genes and intronic regions of F-RTN4, 
and J2 + G (Jobb et al., 2004) for exonic regions of F-RTN4 
displayed the smallest AICc and fit our data best as indicated 
by Treefinder. The GTR + G model was used for each of the 
three partitions for the Bayesian inference, with each parti¬ 
tion assigned its own among-sites heterogeneity rate. 

Rooting of the resulting trees was problematic since seve¬ 
ral of the expected outgroup species (members of the Pan- 
aque clade and Hypostomini) connected within the ingroup. 
We thus used C. oiapoquensis (family Callichthyidae) to 
polarize the tree. Bayesian and ML phylogenetic recon¬ 
structions lead to similar tree topologies. The best ML tree 
(-lnL = 27519.07; Fig. 2) recovered the species P. genisetiger 
as a member of the outgroup in a sister position to Hm. gobio 
(subfamily Delturinae), a position strongly supported by 
both bootstrap support and Bayesian posterior probabilities. 
Within the ingroup, the first diverging group corresponded 
to Pseudancistrus Orinoco (type species of Lithoxancistrus) 
as sister of the remaining Hypostominae. Within this group, 
the following lineages were split off in successively nested 
fashion: representatives of Pseudancistrus from the Orinoco 
drainage ( P. pectegenitor and P. sidereus) with Lithoxus as 
sister groups, the four species of Hypostomus and Hemian- 
cistrus medians as sister groups, and then the true Pseudan¬ 
cistrus including P. barbatus (type species of the genus). 
These true Pseudancistrus were sister to a group that was 
split into two sister lineages. The first consisted of Dekeyse- 
ria as sister to Hopliancistrus tricornis plus Pseudancistrus 
longispinis, P. niger, P. sp. Nassau, and P. brevispinis (type 
species of Guyanancistrus). The second lineage consisted 
of Ancistrus in a sister position to Lasiancistrus. Bayesian 
reconstruction differed insofar as Pseudancistrus sp. L17 
was recovered as sister to P. corantijniensis with high sta¬ 
tistical support (0.93). Bootstrap analysis provided high 
statistical support for all within and between closely related 
genera relationships, whereas deeper nodes were poorly sup¬ 
ported (Fig. 2). Alternatively, posterior probabilities were 
high (> 0.7) all along the phylogeny, resulting in a fully 
resolved topology (consensus level 0.5). In both ML and 
Bayesian reconstructions, Pseudancistrus was always found 
paraphyletic and consisting of five lineages. 

Topological tests 

Alternative hypotheses concerning the monophyly of 
Pseudancistrus sensu lato were evaluated (Fig. 3). Prior to 
this evaluation, different hypotheses were tested to mini¬ 
mize differences between the best ML tree and the alterna¬ 
tive reconstructed hypotheses, and to evaluate more widely 
accepted relationships. The sister relationship between 


Flypostomini (represented by the four species of Hypos¬ 
tomus) and the Ancistrini (Fig. 3A) was significantly reject¬ 
ed by both AU and ELW tests, but not by the SH test. The 
placement of P. genisetiger as sister species of P. Orinoco 
(type species of Lithoxancistrus) to evaluate whether P. 
genisetiger could be a member of Lithoxancistrus (following 
Isbriicker, 2001) was also significantly rejected by all tests 
but the SH test (Fig. 3B). In the same way, the placement of 
P. genisetiger as a member of the Hypostominae (but with¬ 
out a priori defined internal relationships) was also rejected 
(Fig. 3C). Consequently, alternative hypotheses concerning 
the monophyly of Pseudancistrus sensu lato were recon¬ 
structed, always excluding P. genisetiger due to its exclusion 
from the ingroup. The hypothesis proposed by Armbruster 
(2004a) consisting of a polytomy of all Pseudancistrus lin¬ 
eages (including Lithoxancistrus and Guyanancistrus), and 
with Lithoxancistrus Orinoco as sister to the true Pseudan¬ 
cistrus (Figs 1A, 3D) was significantly rejected by all tests 
except the SH test. Refinement of the original hypothesis 
(Armbruster, 2004a) proposed by Armbruster (2008) featur¬ 
ing additional species from the Orinoco drainage (Figs IB, 
3E) was also significantly rejected given the data. The mono¬ 
phyly of Pseudancistrus excluding Guyanancistrus (Fig. 3F) 
was also significantly rejected by both AU and ELW tests but 
not by the SH test (p = 0.454). The placement of Guyanan¬ 
cistrus species within Lasiancistrus (following Heitmans et 
al., 1983) but without a priori defined internal relationships 
was significantly rejected by all tests (Fig. 3G). The sister 
relationship between P. Orinoco (type species of Lithoxan¬ 
cistrus) and the true Pseudancistrus (including P. barba¬ 
tus, type species; Fig. 3H) was also significantly rejected 
by both the AU and ELW tests, but not by the SH test. The 
sister relationship between the true Pseudancistrus and spe¬ 
cies from the Orinoco drainage (excluding P. Orinoco', Fig. 
31) was rejected by all tests except the SH test. Sister rela¬ 
tionship between P. Orinoco and other species from Orinoco 
drainage (Fig. 3J) was not rejected by any testing procedures 
(0.158 <p <0.965). 

Tests of phylogenetic autocorrelation 

All the RUNS tests conducted on the six synapomorphies 
provided for Pseudancistrus sensu lato given the molecular 
phylogeny (Fig. 4) significantly rejected the null hypothesis 
of phylogenetic independence of the data. The presence or 
absence of a suture between the pterotic-supracleithrum and 
hyomandibular (character 34; RUNS-mean = 6.535; p (X * <x 
obs) = 0.0001), the presence or absence of a contact between 
the hyomandibular and prootic (35; RUNS-mean = 8.378; 
P(X* < x obs.) = 0.0001), the characteristics of the anterior 
process of the metapterygoid (58; RUNS-mean = 10.718; 
P(x* < x obs.) = 0.0001), the size of the nasal bone (105; 
RUNS-mean = 12.392; P(x*<x»Js.) = 0.0001), the presence 
or absence of an external contact between the sphenotic and 
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Pseudancistrus genisetiger 
Hemipsilichthys gobio 
Harttia guianensis 
Pseudancistrus Orinoco 
Pseudancistrus Orinoco 
Pseudancistrus sidereus 
Pseudancistrus sidereus 
Pseudancistrus pectegenitor 
Pseudancistrus pectegenitor 
Lithoxus planquettei 
Lithoxus pallidimaculatus 
Lithoxus lithoides 
Hypostomus boulengeri 
Hypostomus piecostomoides 
Hypostomus sp. Monzon 
Hypostomus gymnorhynchus 
Hemiancistms medians 
Pseudancistrus corantijniensis 
Pseudancistrus nigrescens 
Pseudancistrus nigrescens 
Pseudancistrus sp. LI 7 
Pseudancistrus depressus 
Pseudancistrus barbatus 
Hopliancistrus tricornis 
Pseudancistrus niger 
Pseudancistrus longispinis 
Pseudancistrus sp. Nassau 
Pseudancistrus brevispinis 
Pseudancistrus brevispinis 
Dekeyseria scaphirhyncha 
Dekeyseria picta 
Dekeyseria pulchra 
Pseudolithoxus tigris 
Pseudolithoxus d. kelsorum 
Pseudolithoxus dumus 
Lasiancistrus tentaculatus 
Lasiancistrus schomburgkii 
Lasiancistrus schomburgkii 
Lasiancistrus schomburgkii 
Lasiancistrus saetiger 
Lasiancistrus heteracanthus 
Lasiancistrus planiceps 
Lasiancistrus aff. caucanus 
Ancistrus cirrhosus 
Corydoras oiapoquensis 


Figure 4. - Distribution of the different character states of the six synapomorphies provided for Pseudancistrus sensu lato by Armbruster 
(2004a, 2008) given the molecular phylogeny. 34: presence or absence of a suture between the pterotic-supracleithram and hyomandibular; 
35: presence or absence of a contact between the hyomandibular and prootic; 58: characteristics of the anterior process of the metaptery¬ 
goid; 105: size of the nasal bone; 117: presence or absence of an external contact between sphenotic and posteriormost infraorbital; 172: 
size of the ventral ridge of the basipterygium. 


posteriormost infraorbital (117; RUNS-mean = 10.111; p,x*< 
x obs.) = 0.0001), and the size of the ventral ridge of the basip¬ 
terygium (172; RUNS-mean = 10.341; P(x*<Xo*s.) = 0.0001), 
displayed accordingly a significant autocorrelation to the 
molecular phylogeny. The different character states of each 
variable (Fig. 4) were thus not distributed at random along 
the phylogeny. 


DISCUSSION 

One of the strengths of probabilistic methods in phy¬ 
logenetic analyses is that they allow the comparison of dif¬ 
ferent competing hypotheses for a given data set using the 
likelihood scores in a well-defined statistical frame (Delsuc 
and Douzery, 2004). The first approach was developed by 
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Kishino and Hasegawa (1989) for the comparison of two 
a priori defined topologies in the explanation of the data. 
However, the frequent incorrect usage of this test consisting 
of a comparison between the best ML tree (thus an a pos¬ 
teriori hypothesis) and an alternative topology, violated the 
assumptions of the test (L ml -L h] = 0). Indeed, the difference 
in likelihood between the best ML tree and an alternative 
topology cannot be null (Goldman et al., 2000). To account 
for this trouble Shimodaira and Hasegawa (1999) developed 
the SH test and extended it to the simultaneous comparison 
of multiple topologies. Doing so, the SH test became more 
conservative to account for multiple testing, and thus more 
sensitive to type II error when the number of comparisons 
increases. The SH test therefore provides a very conservative 
approach often leading to the retention of false hypotheses. 
To correct for this behaviour of the test, different alternatives 
(particularly the AU test) were developed (for a review see 
Shimodaira, 2002). 

All phylogenetic reconstructions recovered Pseudan- 
cistrus sensu lato as paraphyletic. Moreover, the presence 
of species expected to be our outgroup within the ingroup 
(and the converse example of P. genisetiger ) provides strong 
evidence that the systematics of Pseudancistrus , and more 
generally of the Hypostominae, should be revised in depth 
using molecular data. Indeed, as an example, the general 
appearance of P. genisetiger (see holotype ANSP 69441 
photographed by F. Mendon^a available online at the All 
Catfish Species Inventory Image Base; Morris, Jager and 
Sabaj Perez, 2006; http://acsi.acnatsci.org/base/image_ 
show_wrapper.html?target=133448, accessed on the 7 th 
Oct. 2011) and its extremely divergent sequences are more 
reminiscent of what can be observed in Delturinae rather 
than Hypostominae, which was supported by the phyloge¬ 
netic reconstructions. Moreover, the observed paraphyly of 
Hypostomini (here represented by Hypostomus) and Ancis- 
trini within Hypostominae has also been highlighted in 
previous molecular studies. Montoya-Burgos et al. (1997, 
1998) based on mitochondrial ribosomal genes, and on the 
mitochondrial D-loop (Montoya-Burgos et al., 2002), also 
recovered polyphyletic Ancistrini and Hypostomini. These 
authors hypothesised that the evertible check plates with 
hypertrophied odontodes, historically diagnostic of the 
Ancistrini, most probably arose only once in the evolution¬ 
ary history of the Loricariidae, but were subsequently lost 
independently in different lineages. More recently, Cramer 
et al. (2011) using other markers (mt COI and nuclear RAG 1 
and RAG2) in a study focusing on Neoplecostominae and 
Hypoptopomatinae, but including 25 Hypostominae, also 
recovered Ancistrini and Hypostomini as paraphyletic. 

Following the interpretation of Montoya-Burgos et al. 
(1997, 1998, 2002) concerning the presence or absence of 
evertible odontodes, the mosaic-like patterns observed in 
the distribution of the different character states of the six 


synapomorphies provided for Pseudancistrus sensu lato 
could be the result of a single ancestral gain followed by sub¬ 
sequent independent losses in different lineages. Conversely, 
these features could have been gained and lost successively 
in different lineages. Homoplasy is generally put forward 
to explain such patterns. Homoplastic character states refer 
to evolutionary convergences, parallelisms or reversals 
that are generally randomly distributed along a phylogeny. 
Such characters are generally analogous and independent of 
the phylogeny (not inherited from a common ancestor). In 
a study conducted on the Loricariinae, Covain et al. (2008) 
demonstrated that homoplastic characters, such as the pres¬ 
ence or absence of an abdominal cover, the presence or 
absence of a rostrum, and head shape were independent of 
the phylogeny and accordingly displayed no phylogenetic 
autocorrelation. The fact that strong phylogenetic depen¬ 
dence was detected in the distribution of the character states 
of the six synapomorphies defining Pseudancistrus sensu 
lato favours the retention of homologous ancestral character 
states in several distinct lineages. 

The enforced monophyly of the genus following Arm- 
bruster (2004a, 2008) is here significantly rejected, except by 
the very conservative SH test (see above for an explanation). 
Monophyly of Pseudancistrus sensu stricto (Armbruster and 
Taphorn, 2008), including, among others, P. harbatus, P. 
depressus, P. nigrescens, but also P. genisetiger, was also sig¬ 
nificantly rejected. On the contrary, monophyly of the Pseu¬ 
dancistrus barbatus group (the true Pseudancistrus) formed 
by the type species, P. cor antijniensis, P. depressus and P. 
nigrescens (de Chambrier and Montoya-Burgos, 2008) is 
confirmed, with the addition of an undescribed species from 
the Rio Xingu (Pseudancistrus sp. L17). Moreover, Pseu¬ 
dancistrus can be here restricted to this lineage because of 
the significant rejection of all hypotheses implying a sis¬ 
ter relationship between this lineage and other lineages of 
Pseudancistrus sensu lato. It therefore appears clear that the 
older definition of Pseudancistrus better reflects the natural 
grouping of species than the enlarged definition, even when 
restricted to the seven species considered as Pseudancistrus 
sensu stricto. Species of the Pseudancistrus barbatus group 
all have hypertrophied odontodes along the sides of the snout 
regardless of sex and season even if greatly enlarged in some 
males (Darwin, 1871; Isbriicker et al., 1988; Armbruster, 
2004b) and lack evertible cheek plates supporting hypertro¬ 
phied odontodes, distinguishing them easily from all other 
hypostomins. Pseudancistrus guentheri Regan, 1904 and 
the recently described P. kwinti Willink et al., 2010 may be 
added to this group of true Pseudancistrus. 

The exclusion from Pseudancistrus sensu lato of line¬ 
ages corresponding to previously described genera such as 
Guyanancistrus and Lithoxancistrus is strongly supported 
by the data, thus sustaining the validity of these different 
genera. Indeed, initially described as Lasiancistrus mem- 
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bers (Heitmans et al., 1983) and even Hemiancistrus for G. 
niger (Norman, 1926), Guyanancistrus comprises Guianese 
species distributed mostly in coastal drainages including G. 
brevispinis (type species), G. longispinis, G. niger and Guy¬ 
anancistrus sp. Nassau (from the Nassau mountains), and is 
here revalidated. Lithoxancistrus should be also revalidated 
since the sister relationship between the true Pseudancis- 
trus and L. Orinoco is also significantly rejected. Moreover, 
L. Orinoco forms in both phylogenetic reconstructions, and 
given our sampling, the sister group of all Hypostominae, a 
position strongly supported by both bootstrap and Bayesian 
posterior probabilities (Fig. 2). The placement of P. geni- 
setiger, previously included in Lithoxancistrus by Isbriick- 
er (2001), within Delturinae definitely excludes it from 
Lithoxancistrus. Based on these phylogenetic reconstruc¬ 
tions, Lithoxancistrus appears to be properly restricted to its 
type species. However, the inability of the data to reject the 
hypothesis of a sister relationship between L. Orinoco and 
the Orinoco species of Pseudancistrus (P.pectegenitor and 
P. sidereus) does not provide a clear delineation of Lithox¬ 
ancistrus. Generic limits and definition await further studies 
that must include the Venezuelan P. coquenani Steindachner, 
1915 and P. yekuana Lujan et al., 2007: taxa that share with 
L. Orinoco and P.pectegenitor the large dentary papillae that 
were originally diagnostic for Lithoxancistrus. In addition, 
L. Orinoco may represent a junior synonym of P. coquenani 
(N.K. Lujan, pers. com.) further rendering the taxonomy 
confusing and justifying an in depth revision of the genus. 

Guyanancistrus has apparently no unique character to 
distinguish it from other hypostomins. Its original diagno¬ 
sis by Isbriicker (in Isbriicker et al., 2001) distinguishes it 
from Lasiancistrus based on the characteristic whiskerlike 
cheek odontodes of the later. Apart from a largely simi¬ 
lar appearance and head shape, with a large, rounded and 
laterally flattened snout, no character seems to unite them. 
Guyanancistrus brevispinis, its type species, lacks the elon¬ 
gated snout odontodes of Pseudancistrus, and has evertible 
check plates with hypertrophied odontodes. Guyanancis¬ 
trus longispinis, with longer cheek odontodes and a very 
long pectoral-fin spine, and Guyanancistrus sp. are similar 
to this, but G. niger, also with a very long pectoral spine, 
has a small area on each side of the snout with a tuft of 
slightly enlarged odontodes. This feature can be compared 
to the condition observed in the monotypic Hopliancistrus 
tricornis Isbriicker & Nijssen, 1989 which is here found to 
be the sister genus of Guyanancistrus. Despite the absence 
of clear variation in morphology, Guyanancistrus brevispi¬ 
nis appears to be highly diversified based on the study of 
Cardoso and Montoya-Burgos (2009), which recovered six 
allopatric lineages, including five in coastal rivers of Suri¬ 
name and French Guiana and one in Guianese headwaters of 
Amazonian Paru de Oeste and Jari Rivers. Other congeneric 
species are restricted to one river basin, G. longispinis and 


G. niger in the Oyapock and Guyanancistrus sp. Nassau in 
the Maroni River drainages. Guyanancistrus brevispinis is 
also the most common and abundant species and is regularly 
collected in both small forest creeks and in the strong current 
of larger rivers, where it co-occurs with G. longispinis and 
G. niger. 
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